MY object in directing the attention of the Section to reflex effects from the nasal mucous membrane is not to try to demonstrate any new or unusual phenomenon from the case on which my remarks are based, but in order to see whether the experience of others confirms my
own in finding stimulations in this part a very ready source of reflex effects, and to elicit from fellow-members the best means of avoiding such effects, and their opinion as to their exact causation. That the nasal mucous membrane is very freely supplied with nerve-endings, and that it is therefore a highly sensitive part from which reflexes can easily be evoked, is an obvious physiological truth, and I hope to hear from those who are accustomed to operating upon the nose with the help of local anasthetics their experience as regards the frequency with which varying reflex phenomena are apt to arise under these conditions. The use of general anesthesia, of course, diminishes the frequency with which such phenomena follow upon nasal stimulation; for instance, repeated sneezing, which is a common result in the non-anmsthetized, is rare during general anesthesia, though I have met with it, and found it occasion considerable inconvenience by interrupting the operator. The phenomenon, however, which my case illustrates, and which is not uncommon in my experience, is that of reflex circulatory depression, and the questions I would like to put categorically to my colleagues are briefly these:-
(1) What part does the anesthetic play when pulse failure follows immediately upon stimulation of the nasal mucous membrane in the anaesthetized subject, and does the position of the patient play a part ?
(2) Have any of them ever witnessed this phenomenon in a patient who was under the influence of ether or of nitrous oxide ?
(3) If they have seen this temporary pulse failure, was the corneal reflex present or absent ? Blumfeld: Nasal Reflex during Anaesthesia (4) Was the stimulus one associated with the injection of any particular drug?
These seem to me the leading questions which naturally arise from such a case as the following:-J. D., a youth, aged 17, rather tall and narrow-chested, but with a good medical history and no other organic defect to -be detected, was to be operated on for a well-marked deviation of the nasal septum. A mixture of 2 vols. chloroform to 3 vols. ether was administered from a drop-bottle upon a Schimmelbusch's mask on which was stretched one layer of domette. A small prop was inserted between the teeth on the left side of the mouth. There was no observable excitement stage, and after about seven minutes he was regarded as being ready for operation. At this time the corneal reflex was easily elicited; the breathing was slightly stertorous, and the colour good. At the operator's request the head and shoulders were now raised into almost a sitting position. This produced no alteration in the patient's aspect, but he gave two or three gentle coughs. So the anmsthetic was continued for about another minute before the mask was removed. When this was done the patient's condition was apparently perfectly satisfactory-an easily obtained corneal reflex, colour good, respirations regular and fairly vigorous. The mask was now removed, and no aneesthetic given, while the operator made an injection of adrenalin into the mucous membrane of the nasal septum. Almost at the same moment the patient's face became extremely pale, and his breathing so feeble that I at once rubbed his face and lips with the idea of stimulating it. There was no immediate effect, so his head and shoulders were at once lowered to the horizontal, and gentle compressions made upon his chest. His pupils at this moment were large and his corneae insensitive. I did not stop to feel for his pulse. After a few squeezes of his chest the breathing became more vigorous, and in a minute or so his condition was again apparently normal. The former position was gradually reassumed, chloroform given through a tube at the side of the mouth from a Junker's inhaler, and the operation, which took about half an hour, finished without anything unusual occurring.
There was, therefore, in this case the sudden appearance of symptoms of severe shock arising almost simultaneously with the nasal injection in a subject whose general condition and whose condition qua ancesthesia were at the moment perfectly satisfactory. On what did the shock depend? The amount of the injection was six drops of a 1 in 4,000 solution.
DISCUSSION. Mr. A. D. FLEMMING said that in his opinion much depended upon the strength of the adrenalin solution employed. He had seen faintness occur after the injection of adrenalin in strengths such as were used in Dr. Blumfeld's case; but since using a weaker solution, such as 1 in 50,000 or 1 in 100,000, he had not seen that faintness occur. From cases which tallied with Dr. Blumfeld's, he thought that probably the strength of the solution was the important factor. He could quote a good many cases in which injection had been followed by faintness when a strength of 1 in 1,000, or even 1 in 5,000, was used. He recalled a case in which an elderly lady was operated on for appendicitis. She was in a bad condition, with a pulse-rate of 140 and a condition of general peritonitis. The operation was performed rapidly, and at its conclusion she was put back to bed, her pulse-rate then being 180. The surgeon in charge asked him if he had adrenalin in his bag, and he replied that he had it but had refrained from using it on his own responsibility. They injected 1 E1 of adrenalin solution (1 in 1,000) and the patient was dead within a minute or two. It might have been a coincidence, but the pulse certainly seemed to improve for a few seconds after the injection, and then it suddenly failed.
Mr. C. CARTER BRAINE stated that he knew of a case in which the tonsils were being removed under chloroform when the surgeon thought it advisable to inject a little adrenalin into each tonsil immediately before removal. The result was that the patient immediately collapsed, and died in a very few minutes.
Mr. L. K. THOMAS said that he had had a case similar to that described by Dr. Blumfeld. He put the special effect down to the adrenalin. The patient recovered.
Dr. PROBYN-WILLIAMS asked whether the failure occurred soon after the alteration to the sitting posture. The effect of the change in position of the patient from the recumbent to a sitting posture was another possible factor which Dr. Blumfeld might not have reckoned. Two or three years before he (Dr. Probyn-Williams) was asked to administer chloroform to a very powerfully built man, some 6 ft. 3 in. in height,. an officer in the Guards. On listening to his heart there was nothing abnormal to be heard, and accordingly he administered the desired anmesthetic. When the patient was anaesthetized his head and shoulders were raised, but immediately upon this being done his heart failed to such an extent that he had to be put back into the recumbent posture. After half a minute or so he recovered, and the experiment of raising him was again tried, with the same unfavourable result. Ultimately he asked that the operation should be performed with the patient lying on his back, and, after some demur, the surgeon did this. He found out afterwards that the officer had actually been invalided from the Guards on account of his heart weakness, and had undergone treatment for this by Schott, at Nauheim; but nothing abnormal was detected in the ordinary examination.
Mr. H. BELLAMY GARDNER, alluding to the case which Mr. Carter Braine had mentioned, said that the surgeon in the case had been a pathologist to a hospital, and at the necropsy himself decided it was an adrenalin death. The speaker had not known that the case had not been recorded in the Section, but details could be obtained. If adrenalin was laid against the mucous membrane of the nose, he was of opinion that a strength of 1 in 1,000, with 10 per cent. of cocaine or eucaine mixed in equal proportions, was the best. When this was done he did not find any depression in cases of resection of the nasal septum unless the base or crest of the nasal septum were hammered upon by the surgeon. In the mastoid operation the process of hammering definitely produced shock, and he generally tried to anticipate that by lightening the anasthesia to some extent. If the stage of the anesthesia was not carried beyond the retention of a weakly active corneal reflex he did not think the sitting position was dangerous. He had not noticed that there was any period of depression which he could ascribe to the influence of gravity. Certainly the patient was paler when sitting up than when lying down, but as that factor was present from the beginning one could adjust the chloroform ancesthesia to the required depth. If, however, the patient was in the supine position at the beginning of the administration, and was subsequently raised to the sitting position, there was likely to be depression as a result. He would rather by far have the patient sitting up-bolt upright-from the beginning. In Dr. Blumfeld's case the symptoms might be due to the injection as opposed to the painting or laying of adrenalin against the mucous membrane.
Mr. HAROLD BARWELL said that he was the surgeon in the particular case brought forward by Dr. Blumfeld. There were many points of considerable interest about the cases of shock which followed the injection of adrenalin. He could answer for Dr. Blumfeld that the shock did not occur immediately upon raising the patient. There was an intervening period of half a minute or one minute while towels and so forth were being arranged. He thought that one must accept the general opinion that the chief factor in the shock was the injection of the drug, and he agreed also that the strength of the adrenalin was too great on this occasion; but, nevertheless, a dose of 5 li of 1 in 1,000 adrenalin was frequently injected in other conditions, such as asthma cases, and apparently without any ill-effect. The depressing effect of the drug appeared to be smaller in conscious than in chloroformed patients. Most observers would agree that there were at any rate two factors to be taken into account-namely, the injection of adrenalin and the ansesthesia. A nonancesthetized patient might turn faint on being examined with a speculum before any drug had been administered, and how much shock was due to nervousness, and how much to the drug, one could not say in any particular case; but he had never seen any marked shock following upon the injections in conscious patients. He had also never seen shock when anTesthesia had been induced with ether up to the moment of injection. If they began with ether, and after injection went on with chloroform, perhaps it would be a safer procedure. The injection of adrenalin raised an important point because, in difficult cases of resection of the septum, there was nothing to compare with injection of adrenalin for diminishing the bleeding. No amount of surface application would give such a satisfactory effect fromrr the surgeon's point of view. Moreover, there appeared to be a definite idiosyncrasy among certain lpatients. Exactly the same routine might be used, and on making the injection at an early stage of the chloroform ancesthesia, ninety-nine out of a hundred cases would show no circulatory or respiratory change whatever, but on rare occasions a state of shock in an alarming degree became evident.
Dr. F. W. HEWITT thought that the Section was to be congratulated very much upon the discussion. When they had the remarks of a candid surgeon such as Mr. Barwell, and a candid anesthetist such as Dr. Blumfeld, they were getting at the bedrock of these difficulties. From the title of Dr. Blumfeld's paper, he rather hoped he was going to say something more specifically about reflex effects. Dr. Blumfeld did not regard the cases he had described as having a reflex causation. They were face to face with two conditions. In the first place, they had to consider the reflex cardio-inhibitory and vasomotor effects of local stimuli, and in the second place generalized and toxic effects of injected substances. It would be interesting if they could dissociate these for a time, and if some of the members of the Section would say whether they had actually seen cardio-inhibitory or vasomotor effects as a result of reflex action following from the definite stimulation of the nasal mucous membrane. He had over and over again watched for these reflex effects in nasal and throat operations when the electric cautery was being applied to patients under chloroform. One would expect that, if a stimulus were able to produce a definite circulatory reflex effect, that provoked by the application of the cautery would come into operation very rapidly indeed. But he had never seen it-indeed, he had never come across any indication of this kind at all. The effects that had often been ascribed to these stimuli were probably respiratory effects, and circulatory phenomena supervening upon these had been looked upon as primary. They were all aware of the great diversity of reflex respiratory effects, and he ventured to think that it was this interpretation that supplied the key to many of the supposed primary cardio-inhibitory and vasomotor phenomena. Mr. Barwell had suggested the causation of the general toxic phenomena that had been described as referable to adrenalin, and his description had taught them that they had to consider the already low blood-pressure produced by chloroform, and possibly assisted by the posture of the patient. When, in the presence of. that abnormally low blood-pressure, they introduced adrenalin, which had a complicated action upon the vasomotor system, they were likely to get such effects as had been described in the paper. In the case of patients under ether, there was much less risk of these effects. The outcome of the discussion would be to make surgeons careful in injecting adrenalin, whilst anoesthetists might hold a watching'brief in such cases. One or two deaths had actually been recorded of this character. From that evening they would have much more light to guide them in such cases.
Mr. RICHARD GILL asked Dr. Blumfeld whether, in these cases, it had ever occurred to him to interrupt the administration of chloroform during the early progress of the absorption of the drug which was injected into the nasal mucous membrane. He fancied that if he were to apply this little variation in his subsequent cases, and were to collect the results of his experience, and bring them before the Section on another occasion, they would hear a very favourable account of this modification in the procedure. The administration of the chloroform might be arrested for, perhaps, five minutes, and then resumed, when the action of the adrenalin, or cocaine, or eucaine, or whatever drug was employed, was declining.
Mr. HARVEY HILLIARD said that his experience had led him to rather a different conclusion from that which had been expressed by most of the previous speakers. In his earlier years of practice, when local anaesthetics with adrenalin were not commonly used in conjunction with general anesthesia, he had on more than one occasion seen cardio-inhibition as apparently the result of stimulation of the nasal mucous membrane, since the nerve-terminations had not fully been rendered incapable of transmitting afferent impulses. But when, in later years, he was fortunate enough to be associated in work on the nose with a surgeon who made it a rule to plug the nares with gauze saturated with a local ancesthetic and adrenalin, before the administration of the general anasthetic was begun, he had never observed sudden reflex cardiac inhibition. At the hospital he had frequently been told by clinical assistants that they had had experience of the cardiac depression described by Dr. Blumfeld during nasal operations under ether, and for that reason they rather dreaded these operations. When local anasthesia, in addition to general anaesthesia, was not used, he had observed signs of cardiac depression when in the course of an operation serious damage to the tissues was done, such as breaking away portions of the interior of the nose with forceps. He recalled a case in which a large malignant growth was removed. It was a very severe operation, the superior maxillary bone being reflected in order to open up the site of the operation, as the tumour was growing from the base of the skull, and occluding the nose and nasopharynx. He was therefore on the look out for reflex cardio-inhibition, as he well remembered Dr. Brodie's experiments, which had been undertaken to show which situations in the body were most prone to produce reflex shock as the result of damage or stimulation. If he remembered rightly, Dr. Brodie proved that, of all places, the nose and base of the skull were the most sensitive in this respect, stimulation of the interior of the nose causing more cardiac inhibition than crushing the testicle in monkeys. He had, therefore, previously agreed with the surgeon that at a certain point in the operation the administration of the anesthetic should be discontinued, with a view to minimizing shock. The patient in consequence was very lightly under the ancesthetic, and had a brisk corneal reflex when the mass of growth was pulled away. As a result of this traumatism, however, his condition became most serious, and he had to resort to restoratives. But he believed that this reflex inhibition was unavoidable in any case, and furthermore, that if the patient had been actually under the influence of chloroform, and to the depressing action of this drug upon the heart had been added the extra reflex shock produced by the forcible removal of the growth, he did not think the patient could have recovered.
The PRESIDENT (Dr. McCardie) said that, as one who himself had had a septum removed under local anesthesia, he could speak sympathetically as to the action of the anesthetic in such cases. In his own case the anesthetic had a stimulant effect, which remained upon him until he reached home. Why, in the case of the conscious patient, the effect should be stimulant, and in the moderately anesthetized patient depressant, he did not know. He had several times seen during moderately deep ancesthesia the patient become very pallid, and once very near to death, and his opinion agreed with that of a surgeon who had performed about 600 of such operations, namely, that the effect of the adrenalin was the chief one in bringing about these circulatory disturbances. This surgeon insisted upon having only very light anesthesia during and for some time after the injection. One was very liable with chloroform to get a severe form of circulatory depression, arid the surgeon he quoted believed that this depression was not due to reflex stimulation per se of the nasal mucous membrane, but to the effect of the injection and absorption of adrenalin, which was dangerous during even moderately deep chloroform ancesthesia. He (the President) had commenced with ether in some of these cases, and had then seen no dangerous symptoms.
Dr. BLUMFELD, in reply, said that there were one or two points upon which he did not fully agree with the speakers in the discussion. Personally, he had not realized that such a heavy list of indictments might be brought against adrenalin, or he would, perhaps, have altered the title of his paper. He was still not quite convinced, and he thought the extreme rapidity with which the effects followed upon the injection rendered it unlikely that the patient's condition was solely due to what Dr. Hewitt had called the generalized effect of the adrenalin. He thought that Mr. Gill had not quite realized what he (Dx. Blumfeld) had done in this case. No anmesthetic was being administered, and the patient's anesthesia was light at the moment of collapse. In that connexion came in the question which Mr. Bellamy Gardner had raised with regard to position. He thought that in light ancesthesia the position was not a matter of great importance, and he agreed that the sitting posture was as good as the supine, provided that-as he took it Mr. Bellamy Gardner intended-the sitting posture was not that of a person sitting in a chair with his feet on the ground, but one in which the lower part of the body remained horizontal. As to the likelihood of the effect being a reflex one, he pointed out that it would be remarkable if they did not get reflex effects from these nasal operations. A priori, one would expect them on tampering with an extremely sensitive part like the nasal mucous membrane. He was much obliged to all those who had offered remarks, and thought there were no questions put to him remaining to be answered.
